Omaha Pudlic Power Disirict
1623 Hainey Omaha Nebraske 6810,
402536 4000

February .4, 1904
LIC-84-057

Mr. James R. Miller, Chief

U. S. Nuclear Regulatory Commiasion
Office of Nuclear Reactor Regulation
Division of Licensing

Operating Reactors Branch No. 3
Washington, D.C. 20555

Reference: Docket No. 50-285%
Dear Mr. Milier:

Statistical Combination of Uncertainties Report
Fort Calhoun Station Unit No. 1

Pursuant to discuseions held with Mr. E. G. Tourigny of your statf
on February 10 and Pebruary 14, 1984 and in response to your
letter dated Pebruary 13, 1984, the attached information is pro-
vided in regard to your request for additional information concer:
ing the above subject. Attachment A reflects the proprietary
version and Attacasent B reflects the non-proprietary version.

P.ease note that pursuant to 10 CPR 2.790(b)(1), certain port.one
of the attached inforsation has been deemed trade secrets and/or
privileged coamercial information by Combustion Engineering, Inc.
(CE). Accordingly, please find attached the District's appli-
cation for withholding this information from public disclosure, as
well as CE's affidavit in support of the application,

Sincerely,

'
[ (¥, S

840301031
PDR Kzog% W, C.’ ones
r Divisior Manager

Production Operations

MCJI/JIF: imm
Attachment g
¢

cc: LeBoeuf, Lamb, Leiby & MacRae (*
1333 New Hampshire Avenue, N.W. 0| ol Lj(
Washington, D.C. 200236 [ Y0 (» ,L{

,L r”o - r[" K
Mr. E. G. Tourigny, Project Manager P"’.’S \*/
Mr. L. A. Yandell, Senior Resident ﬂuf ;
Inspector

EMployment with Equa! 0ppaortus v
Maie Female
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APPLICATION FOR
WITHHOLDING INFORMATION
FROM PUBLIC DISCLOSURE

Purasuant to Section 2.790(b)(1) of the re ulations
Nuclear Regulatory Commission ("the Commission®), Omaha Publi
Power District ("the District®) submits this application t
hold certain information from public disclosure. Applicant ha
been informed by Combustion Engineering, Inc. (CE) that this
formation is owned by CE and that in the opinion of CE the int
mation in question contains trade secrets and/or privileged
confidential commercia) or financial information.

An attached affidavit executed by CE identifies the

ments sought to be withheld and sets forth the bases on whict

information may be withheld from public disclosure by the

mission. The affidavit also addresses the considerations
in Paragraph (b)(4) of Section 2.790 with specificity,
Respectfully submitted,

OMAHA PUBLIC POWER DISTRICT

.y ‘ Y >
W, %. Jones

Division Manaqger
Production Operations

Sworn to before me this

27 dey of February, 1984,
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AFFIDAVIT PURSyANT

TC 10 CFR 2,790

Combustion Engineering, Inc, ;
State of Connecticut
County of Hartford ) $$.:

I. A, E. Scherer, depose and say that | am the NDirector, Nuclear Licerc: G.
of Combustion Engineering, Inc., duly authorized to make this affidavit, 4
have reviewed or caused to Mave reviewed the information which s fdentifie~ as
proprietary and referenced in the paragraph immediately below, I am submitting
this affidavit in conformance with the provisions of 10 CFR 2.790 of the
Commission's regulations and 1n conjunction with the application of Omaha
Public Power District for withholding this information.

The information for which proprietery treatment is sought 1s contained in
the following docwument:

Attachment te OPPD Letter LIC-84-057 dated February 24, 1984, from W. C.

g domes (OPPD) to J. Willer (USWRC),
’ This decument has been appropristely designated as proprietary,

I have persomel knowledge of the criteria and procedures wtilized by
Combustion Engineering 1n designating information as a trade secret, privileged
or as coafidential commercial or finencial information.

Pursuent to the provisions of paragraph (b) (4) of Section 2.790 of the
Commission's regulations, the following is furnished for consideration by the
Comission in determining whether the information sought to be withheld fron
public @isclosure, Included in the above referenced document , should be
withheld,



The informaticn souyght to De withhe!d fro pabl

methoos o developing uncertainty distributions, ftmiting vo aes of net
uncertainties and setpoints of technical specificetions tor J0PDTs fort Cal:
reactor, which s owned and has been held in conf:dence by Combustior
Engineering,

2. The information consists of test data or other similar datsa concern
a process, method or component, the application of which results 1n 4
substantial competitive advantage te Combustion Engineering.

3. The information fs of & type customarily held in confidence by
Combustion Engineering and not customarily disclosed to the public, Combustior
Engineering has & retional basis for determining the types of information
customarily held in confidence by it and, in that connection, utilizes a svere
to determine when and whether to hold certain types of information in
confidence, The datalls of the aforementioned system were pruvided to the
Reclear Regulatory Commission via letter DP-537 from F.M, Stern to Frank
Schroeder dated December 2, 1974, This syztam was applied in determining tia®
the subject document herein are proprietary.

4, The information 1s being transmitted to the Cormission in confider »
wnder the provisions of 10 CFR 2.790 with the understanding that it is to be
received in confidence by the Commission,

§. The informetion, to the best of my knowledge and belief, is not
available in public sources, and any disciosure to third parties has been nade
pursuant to regulatory provisions or proprietary agreements which provide for
m2 intenance of the information in confidence,

6. Pubiic disclosure of the information 1s likely to cause substantial

harm to the competitive position of Combustion Engineering be ause:
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6. A similar product fs manufactured and sold L'y m 1o pres,ur o req
water reactor competitors of Combustion F~ ‘neering,

b. Development of this irformation by C-f required thousands of
menhours of effort and hundreds of thousands of dollars. To the best o my
knowledge and bolief & competitor would have to undergo similar expense in
penerating oquivalent informetion,

€. In order to ecquire such Information, & competitor would also
fequire considerable time and inconvenience related to the methodology develop-
mat and calculation of net uncertainties and setpoints of technical
pecifications fer OPPR's Fort Calhown reactor,

d. The information required significant effort and expense to obtain
the licensing approvals necessary for application of the information,
Awoidence of this expense would decrease a competitor's cost fn applying the
informtion and aarketing the product to which the fnformation s epplicable,

e, Te faformation consists of methods of developing uncertainty
#istr 'tions, 1imiting values of net uncertainties and setpoints of technical
specifications for OPPD's Fort Calhoun reactor, the apziication of which
provides a competitive sconomic ddvantage. The avatladility of such
information to competiters would enable them to modify their oroduct to better
campete with Combustion Engineering, toke marketing or other actions to improve
their product ‘s pesition or fmpair the position of Combustion Engineering's
product, and avoid developing similar data and analyses in support of their
processes, methods or apparatus.

f. In pricing Combustion Engineering's products and services,
significent research, development, engineering, analytical, manufacturing,
Tcensing, quality assurance and other costs and expenses must he inclyde .

The abiifty of Combustion Engineering's competitors to utilize such inforna:ior




without similer expendi ture of resources msy enable them " sell at price.
reflecting significantly lower costs,

9. Use of the information by cempetitors in the i1nternationa!
marketplace would iacrease their ability to market muclear steam supply syste
by reducing the costs assocfated with their technclogy development, |n
sddition, disclosure would Mave an adverse aconomic 1mpact on Combustinn

Engineering’'s potential for edtaining or meinteining foreign licensees,
Further the deponent sayeth mot.

A, E.
Director
Muclear Licensing

Sworn to before me
th1s D9y of Faprucuy, 19 e

w
feram, PAle, K" TLAY FUALC

SIATE €/ Conn P Re 6 2
COMY 5. N LPUEL WMARCH 31, 1988




ATTACHMENT B

NON-PROPRIETARY VERSION

PROPRIETARY INFORMAT.ON HAS BEEN
REMOVED PROM BRACKETS ([ 1)




NC Quection

Response:

-

ATTACHME N é
¢
Section 2.2 of Part 1 of the report 'ac:_ates that .
changes in the and'ytical te hnique (u.ed to eva'ua! :
uncertainty factors for other Cf plc ' s emplaying ar:lo r
actor protection systems) have been made to acconnGis'e Ur
earlier gencration RPS in yse at Fort Calhoun. (a) what o
the differences between the “ort Ca'houn RPS and that yso
Calvert C1iffs and St. Lucie” (b) What are the cherges e
the analytical technique to accommodate the differen.oy |
What are the differences between the CESCU stochastis <imy
tion methodology and that used for Calvert Cliffs anc 0.
Lucie?
Part (a)
Thare are four fmportant differences between the Fort (a'hoo
RPS and that used in the Calvert Cliffs and St. Lucie urits,
These Jiffe ences are as follows:
The TM/LP trip ax the Calvert Cliffs and St. Lur ¢
units uses the following equation:
Pvar =@ * Al - QR1 + 8 Ty, ¢ y
where
Pyar = variable low pressure trip limit,
Al * 3 function of measured ex-core AS]
(see Figure 1).
QR1 = a function of measured core pow.r
(see Figure 2).
Tin = measured coolant inlet temperat ro,
a, B
and v = preset constants,
The TM/LP trip at Fort Calhoun uses the fo!lowin:
equation:
Pvar = o * PF(Q) - 8 Ty, *
where all tems are the same as in the previo s
equation except for:
Q = measured core power, and
PF(Q) = a function of core powsr (see My ure 1),
As noted from these equations, the Fort Calhour
trip setpoint 1s not compensated for changes inp ! »
é
2. The LHR trips at Fort Calhoun and Calvert Cliff: ar ¥
callea the Axial Power Distributicon Trips (Early <. ¢
tem), It moritors core power and 251 as illust p

Figure 4. The St. Lucie LHR trip is callet the
Power Density Trip (standard <ysten). The sy



e ¥ s rynaters [( 5
provide th flexibility of prose e
*un tiors see Figures 5 an:t 6 ., '
(RZ ws. bowe: fyncticn 1s amnerally

The Calvert CHIffs and S, lucie oo 6 7 prwer 1a¢
are characierized by the fo'losing e yatior

AT Power - Ko AT ¢ Ko AT (1,-477.5) + k. aT2 4 1 g/t

static tem dyneri. suf
where
Te * measured cold leg temperature,
T = measured hot leg temperature,
AT = Th=-Te
427.5 = reference temperature for RTDs,

Ka» Kg and Ky = constants for static delta-T power,

Tand 2 = constants for dynamic compensation term,
and

t = time

The Fort Calhoun system does not contain dynamic canpen
satfion,

The Fort Calhoun and Calvert Cl1ffs Power Ratio Sianal
Calculator (PRSC) compare the measured sx-core AS! with !
allowed AS! band as determined fram the excore DNB or L+ |
tents. The allowed ASI band for a given power leve! i
dialed into the system. The dialed setpoints change a5 2
function of power level.

The St. Lucie PRCS automatically calculates the allowed A
band. The breakpoints determining the LCO tent. are p-o-
grammed into this system,

Part (b)

There are no changes 1n the Monte Carlo simulaticn technigque
used to perform the analysis at Fort Calhoun. 1t s the 5o .
8 that used for Calvert Cliffs and St. Lucle. The only
changes arc in the fnput description of uncertainties. Th.
Calvert Cliffs YM/LP analysis (DNZ 15SS) requires only ons
electronic processing uncertainty since axfal shene indev -
an fmput to the trip function. At fort Calhoun 2.1 fc not
fnput to the TM/LP trip function, Lut appropriate AS! )i~
are enforced by the LCO specification, For For' 4l
therefore, two electronic processt: | ur ertain®

required for the DNB LSS5: the 1w triy uncers

A51 monito-‘rq uncertainty,




NRC Question:

Response:

NRC Question:

Response:

MC Question:

Response:

Pa.t (c)

The differences betwerr the [ A TR A imy
methodolo .y and that used earlicr - Mvert © 11F1

Lucte are minor. The CFTOP code = 1un use ' in the o
SCU analy.es has been superseded t, th. LET07 -0 code now
by CE In core thema!l design. CES U now use: the CETCY.
code for all DN® evaluations. Tn addition, mirnr char
were made in CESC to accoomodate changes in CE's canput
System and to sutomate certain file handiing. The ovnryl)
analysis sequence and statistical algorithms are fdentica)
that employed 1n earlier SCU analyses,

How are the umcertainty camponents canined to deriye the
SNLS (APD LSSS) and SMDS (DNB LSSS). what are the sencét§,.
1ty factors applied to these pertinent uncertainty canpore

The overal! LSSS uncertainty factors (SMLS, SMDS) are the re-
sult of the cambination of Individual uncertainty canponerts
by the Monte Carlo simulation systems described in Section ?
ond Appendix A of Part 1. The sensitivity factors are 17"
cit 1n the models used in the overal) simulation,

The [

] and the shape anncaling y-
certaincy is proportiona! to the [ ] &
shown in Tables B1-1 to B1-3. What are the values of tne,
uncertaintfes used 1n arriving at the SMLS and CS values®

The SCU analysis uses a selection of power shapes which arc
representative of those obtained in the shape analysis proce-
dure for plant setpoint determination. These shapes cover 3
ramge of core average ASI's from -0.4 to +0.4. These core
dverage ASI's are converted to peripheral AS!'s by the [

J in equatfon B1-12. Sinca the uncertainty in
shape annealing 1s proportional [

{ the ] is
used corresponding to the 1 This is
used only in the enalysis and produces the [

on shape aling uncertainty. This is conservat ive
for cases.

Tables 3-1 and B1-1 show a monitoring system processing uncir-
tainty of [ ). Appendix B3 also provides a general
description of calcuiating the processing uncertainty, (a)
What are the process variables and their uncertainty values
cons idered 1n obtaining the overall processing uncertainty of
12 (b) Why 1s the value so small compared to
L ] for Calvert Cliffs and | ] shown in
Table 3-27 (c) Why are the coolant inlet temperature ant pr
pressure uncertainties different between Tables 3-1 ana 1.2

The AS! processing uncertainty represents a bounding value o
the uncertainty {ntroduced by the electronics and g ip~n:
associated with the Reactor Protect ion and Monitoring S,:.
tems. This uncertainty accounts for tre errors in ¢ r ponent
tolerances and calibrations in the RPS equipment but does o




' ot e, b
then that o ;:’)’1", at Catlv

component  and calibration ¢

certainty due to theye con o .

the fart giheur R?C i more ao tho |
ant' St. Lucie systam:i, byt sf~ 'y ©» has 2

tainty fo: use in SCU.

The yncertainties in Table 3-2 repres t the prey
tainties used In determinictic evelua' fons. As ¢
SCU program, uncertainties werv evalu . ted more r
provide accurate inputs to the Morte (arlo simula
These values are provided in Table 3.,

N2C Questicn: Table 3-1 indicates that the penal.y for rod bow u,
MWD/NTU 1s included 1n the uncertaint. of | ]
peaking Yactor. What s the value fo- rod bow peral:

Response: The original SCU reports for Calvert “1iffs and "',
were {ssued prior to NRC approval of the CL Rod -
(CENPD-225-P-A) and the INCA/CECOK Power Peaking !noc-t.
Topical (CENPD-153-P, Revision 1-P-A). Interim valuo® w.-
used for power peaking uncertainties. Now, both top -3,
approved, Therefore, a combined power peaking uncer: yroe
used which conbines the uncertainty in peaking duc to rr-
with the CECOR peaking factor uncertainty. The rod bo.
uncertainty Is calculated usfing the mcthods in CEYOp.-20¢
$0,000 MWD/MTU and ¢.1 w/o enrichments. This res . 'ts ir .
encertainty with a mean value of | ) and a starsar;
deviation of [ ] applied to both Fq and Fp.

Yhe CECOR uncertainties have a standard deviation of [

and & mean of [ ] for Fq and [ ) forF,.. Cohi:
the uncertainties gives a standard deviation of la
mean of [ ] for Fp and a mean of [ ) for ¥,

95/95 valuz of the uncertainty is [

The simulation uses the mean and stancard deviatior .3 .-
describe the peaking factor uncertainty distributior 1t
95/95 value is provided for comparison purposes hor. .

NRC !mt!on: How 1s the transient power decalibration (TPD) al L.e-
Lained?

Respunse: The transient power decalibration (T9.) is an all wa C
ot an uncertainty. Therefore, generation of the ,5iu. |
a0t Included in the SCU topical. It is definid i+ 773
P, Reviston 1-P, and fs accounted for in the Fort ©s'e
load analysis,

NRC Question: a. In the TM/LP pressure LSSS Yimi. calculatt
that the TPD 15 [ ] the core
tain BLSSS {n Fquation 3-77
DNB

b. Why are the power measureme!
tenperature measurerent unci &1

] the power and input te-,

ancd C-3) for the Yow pressy: =

Y D OV o
—~ -
- PR




b ¢ he discuss ans in Sec' 1u :
in Appentie - of Part 1, ar- 10 Ap

atterpts to show the differcices he how th 51
'y combined .ncertainties en the ¢ v 0 iiicoily ‘
sncertaintic: werg fncorpore’ »f int ! develonmen ' !
setpoints via the [ discussad 1

Setpoint Topical, CENPU-19G-T, Rev -¥. The speci!
tions of Section X and these appent) e, represert a <!
hand symmary of the end resu'ts of the Setpoint Top: a

The uncertainties described in al) o those dis-uss:
accounted for before the limits arc »btained. The plar
protective system does not Incorporate these uncerts nt
directly. Rather, the protection syster's setpoints a-n
compared with the conservatively de’ined Timits,

Thus, TPD, BMU, and TMU are [ ] to provide «
tively generated setpoints for the protective syste
to be compared to.

NRC Question: a. Is there an error in >quation 81-127 Should t o
J not ve included’

b. Are Figures 2-1 and 2.2 rever:ed’
c. Is the second term fn Equation A-13 aBppp’

d. Should the oqunt;on B2-2 be 2° follows: APwr = /2
pwr/s mfu) AMf )C + , | 2

Response: (a), (b), (c), (d). VYes. See Errata Sheet 1, atta-"c* for
the correction of these errors and others which were un oy-
ered during the review of the SCU reports prompted by th <
series of questions.

MRC Question: Table A-1 of Part 3 report shows the AS! processing un-.r-
tainty of [ 1 psfa for the DNB LCO, which is fncrrr. » .
What 1s the correct valye?

Response: The correct value for the ASI processing uncertainty <' 4
be [ ) for the DNB LCO, as fndicated in Errats <+ .
2, attached.




FIGUPRE 1

TYPICAL Ay FUNCTION FOR THE
STANDARD *niu' TRIP SYSTEM
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FIGURE 3

TrricaL Prlo) FunCTION FOR THE

EARLY TH/LP TRIP SYSTEMS
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ErTata Snhe -t
For CEN-257(0)-", Purt

Change Figure Number from "2.1* to "o
Change Figure Mumber from "2.7" 1o *o.1n

Crange Equation 3-3

'“n Pf'lr.

.op a e 1+ -

 —

( 1+3MDS) ( 145MD3)

Change Table 3.1

"core coolant inlet temperaturs (°F)
"oore coolant inlet temperature (°F)

Change fquation A-13

'['* “ 'ﬁlnk - .Oﬂk . muk).

to .[“’—k x '“r‘k - A'OH - .‘Uk]-

And the note to Equation A-13

from .""H = Sampled Overpower urcertalnty due to ASYT urcers

.“'op-k = sampled overpower uncertalnty due to AST urcs

Charige Equation (B1.12)




¢ FQuaticrn B2De

from
"PRT o (20(Pwr/Mfw) MEr)2 o 20(Pwr/Tfw 7w 2 o
20(Pwr/Ptw) PIW)? & 2((Pur /Psnc) Psac)? o
((Pwr/21) B1Z o ((Pwr/Qpar) Qpzr)2 .
A (Pwr/Qp) G2 & 2((Pwr/Mba) Mbe?
2((Per/Tod) Toa)?)'/2e
to

r A
2 2
" A2 (OM Mfw) & 2/(3Pwr\ ATrw -

———————-

Mfw Tlfw
|
f ] 2 ' 2
2]/ \ arfy * 2)/3Pur APsec -
{(,m) } ‘ ( '..o)
1 J ’ ﬁ
2
am i . 2 2
( ..‘) 1(!— ) &Qpzr “
J Qpzr
2 ’ 2
“ ah-r AQp . 2‘(”'*)5»4 .
avrd
!
172 =
(:Pw ATod
Page C.3 Change Equation c-3
from to
" - " -
'fdn Pfdr.
.OPl = - BMU 'om e —
(1eTaz)(14PU) (1eTaz)(1epu; .J




Erwatz Sheet O

For CEN=2§TI0)-P, Pu t

Pag> 2-% Charges Equation 2-2
from .[.m L 'f"lt * Bon - BHUk]"
to .(."’.k . '“~ . ABO“‘ o BMU_ ",
Acg the note Lo Equation 2.2
from "(l.“‘ « Sanpled overpower uncertainty due to ASI urcertair®.
o '[Al.”k = Sampled overpower uncertainty due to ASI urcertairty)
Page A-3 Change Processing lhceruim.y"‘)
from “DNB (psin) [+.012(5) - 0.0)°
to *DNB (asiw) [+.0%2(5) - 0.0)"
Page B-3 Crange Equetion B-4
-
from CC.) . 'tdn - BMU
(‘07.1)(‘.'“)
= ae
te 2« Prar - BMU
(1+Taz)(1+PU)(ROPH)
=



